Soluble guanylyl cyclase (GC-1) plays a vital role in vascular health by cyclizing GTP into cGMP, a potent vasodilator and inhibitor of platelet aggregation and adhesion. Nitric oxide (NO) binds to a heme cofactor at the GC-1 N-terminus and stimulates activity 100-200 fold. Chronic oxidative stress, a common feature in cardiovascular diseases, reduces NO bioavailability and oxidizes GC-1 heme, thus reducing cGMP levels and leading to systemic vasoconstriction. How the NO binding event is transduced to the C-terminal catalytic domain and increases cGMP turnover remains unknown, making drug design challenging. We hypothesized that NO stimulation relies on Long-range Interaction NetworKs (abbreviated LINKs) that allow for communication between the heme pocket and GTP-binding site. Identification of amino acids that make up LINKs will help us understand the mechanism of NO stimulation and pave the way for the discovery of novel small molecules that enhance GC-1 activity.
